A small, easily-built photometer is described, in which a solid-state light-emitting diode is used as the light source and a phototransistor as the detector. The detector response is kept constant by modulating the diode intensity in proportion to the absorption characteristics of the sample being analyzed. Linearity and stability are good, even with turbid solutions (drift is <0.00 1 absorbance 
0.993 So2 % LEX + 0.69; r = 0.9975; n = 129; S,,, = 1.59.
Photometers constructed with diodes as emitters are increasingly being used, and the advantages of the diode over the common lamp system have been described (1, 2) . Diode photometers are classically operated with constant emission power, and the output current of the photodetector (i.e., pindiode) is linear but small, and so a high-gain, low-noise, and high-stability amplifier isneeded.
The instrument described here is based on an opposite principle:the emission power, which depends upon the optical transmission characteristicsof the sample, isvariable,so that a constant lightintensity is provided at the phototransistor detector. Because the light emitted by a GaAs LED1 at constant temperature is linearly related to the current injected, 
Description of the Device
The basic elements of the photometer are a GaAs LED emitter,a phototransistor detector,and a flowthrough cell, all three located in a thermostatted brass holder ( Figure 1 ).
The light received at the phototransistor is main- Figure 1 ) can be adjusted.
Other components.
The operational amplifiers are of a commercial type (LM 301 AN). The Zener diode (BZZ 14) is a power Zener that can limit the current sent in the LED and thus protect it. The entire circuit-except for the digital voltmeter and the power supply-is built on a single printed board.
Specifications
Digital indicator:
0.000 to 1.000 A (but higher absorbance can be measured by change of two resistors;
R1 and R2).
Linearity: the log converter (755 N) assures a 0.5% linearity.
Operational linearity is better than 0.5% for a 0.5-A variation. 
Typical Use of the Device
To measure continuously the oxygen saturation (So2) of a stream of blood in a flow-through cell, the device is first calibrated for So2 = 0 and S02 = 100 with amplifiers A6 and A7, respectively.
For this calibration we used blood deoxygenated with sodium hydrosulfite (Na2S2O4) and blood oxygenated by tonometry with ambient air. Thus the instrument (re- 2 For more details, refer to the Monsanto product description. 
Evaluation of the Linearity of the LED
We tested the linearity of the LED instrument with respect to So2 variations. Because the LEX-02-CON method3 has been shown to be very linear (4-9) the linearityof the LED can be estimated by simple correlation between the estimations given by the two methods. We chose the LEX-02-CON method as ref-
erence method because it is rapid, reliable, practical, and because it requires blood samples of only 20
The following arrangement has been used4: from a tonometer, 25 ml of blood per minute are continuous-LEX-02-CON: total 02 content analyzer; Lexington Instruments Corp., Waltham, Mass. The arrangement we used is part of an oxyhemoglobin dissociation curve analyzer previously described (10).
ly pumped through the cell by a peristaltic pump. The blood from the cell is returned to the tonometer, where the oxygen concentration is varied progressively. A three-way valve is placed in the loop to draw blood samples for the LEX-02-CON 
